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$31 



i - &wt&w (l) s 

# m m ' > I 

^ # H ^ u is- « * m s# ^ ^ i & % <t #7 -t ^ # 

4fe % ¥j -it * - 

# ^ * * 

* $j -f: (biotin ;2-S^S-3,4-^-^^^-2-izg«L^ H ^ 
-JL-^alt) ' X # #£ i£ £ ifrH > ii ^ 9 36 ^ #;Kogl it 
Tonuis £^# + ^*fc{fe*(fte*&&8*-#£-g:aS:*) ' * 

(C0 2 carrier) 4L £ & ' ^ £ 4b |§ ( carboxylase 
) - (decarboxylase) 8l # Jife ^ H 

( t ranscarboxy 1 ase ) # Jrj #j H H ° 

i& -*--=. + #• ft ' ^#M,3t#^A^-^it#*^^T 
% ' <(£ A J» # g (E. coli) 

*^i^S#t4m • AJ»#8tt£.4fc*#«£ite. C b i o 

operon ) tHill^S^i ^ Wl M* &} ®t 3i> (Shiuan, D. 

# A 'Gene (1994) 145: 1-7) ' -fc # to ^ A # ® 

US I* ift # & E (^JL*1»') • bioABFCD* «t *a 
(operon) ' ;% * ft- -£b i oA &b i oB ^ ■ M 

- 4® # f 'J n fff IS #'J ° it^B f #'J ^ ?'J & ^ T *b # *ft fe. ^ 



I 


I ( oper 
( promo tor ) 


ator ) 
# £P 4fr 


5 


Ji #ibioA AbioB & ® 4l &t f& 

& ' ffijbioA ® ^.bioBFCD & S It'] 
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i - &WtSLW (2) 

-&AJ&#g#ii#H$£#£893*4i>fci > * b i r A & 
gj , &&0£^B^4 : jk&*##£- : f-6(j#p#J j y-( repressor 
) • £ 4fe * # ft -f- # $ * # *j -7- A * ft # # J * ( *P ^. 
^■3Hr^.-5'-Ji|L'^"#'^ : S : «t 'biotinyl-5'- adenylate) ♦ 
-^^#«l^-^ffl^rjfe^j^*P^^ffl - ff6 £ ^7 -Ur £.-5* - J& 
■I ^ ^ f t I: .t AbirA |. @ 4& ( b i o # ^>J > & £ - j 
^t&^ily^^-^lr'a'jsfeilbiotin holo enzyme \ 
synthetase ) £ 4# -f: 4b ffij /£ • 

g£ ^ 3- © » 3 ^ &> & $3 & tSaccharomyces 
cerevisiae #BI02 ( Iftfli ) -BI03 ( *6 fl|7, 

8- ~ jb? £ Sit # jgf H ) tt ABI04 (*ft«IJ&'&£.4fc*^j&ii 
) J=3£jE.4b^/£^0 ' ^ #J *S * ^ A J# # H #J b i oB - bioA 
^bioD^-S • ^ *P ' SH>S^-*S. cerevisiae 4 |j t i 
-fb^*6<iJK=.'fB^-J»#IAJ»#84iIsi ' ff& t5!T fl& 48 # #J 

■sr jfe ^ isj > a& & g ^ ^ £ £ * • itb *b ' * at 

#JjlS. cerevisiae 4@BI05 & m • 
$1 %l % M ' *fc *l ^ £ #f * 53. i& H (biotin permease) 
( Phal ip, V. # A ' Gene (1999) 232: 43-51 ) ° & m 
-^Candida utilise® > 5. 4- *f * it 4fc % !k 4b 4r j& # 

4fc * Bp -T £. ' ^ ^ ^ ffi 8£ ^ * # ^ 4& ffi ^ £ ;ff ^ 

j& £ 4fc * #J i7 - 
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i » &m&w (3) 

# #> ff> Jl ^ # i& ' te&-££*it#*£#§& ; £#*Mf##J j 

# # T ' 4fe 4: £ * 1? ^ + M. * #J & & > M . ^ 4l j 
-ir 4b (Si ^ 91 ( ho 1 ocar boxy 1 as e synthase) #j # St ' | 

iit ^A4^i-^ • &p 4 £ <t # .<* ^ °i «tt - a °& ^ ^ ! 

Hfe > Afe 4: £ $7 * H (biotindase) # ' JI'J »T & # fj 

^ - =. & * 4 m is A. Jt - i&*PA*s&,&fc#.tt#$a ° ^ i& * 

J#t&$j<#^£F»1^#i$ ° fcb II ^ #J £ ^ |t i% 3" ® ' # 
^^^f^^f-^^. (FLKS ) * (ADS ) # • -gt f: ft 

^#^)##f.-i^A.®^^^>^^ * ^1 977 # #; ^- JJL 
^^^£#71^* M o @ & ' i& # *L ^- ' !§!^-l5-i#_L^^* j 
fid ^ 4t 4 ' Ja#^i*;&ol5%6«jSfc&##*j&-& ' £-* 6 0-8 0 J 
% A m ft #S & fa & ° j 

£ > g #j A T ^ # * & ^ & B a a iffc * % * » u ft & m £> j 
^ ffl it ° is- A ®j #) & - & 4b *»] t 41 - # # • f^n^ j 
#r t > aiHligiit #<b^«i«^* ' — *fc *F Hi 

# M. 60 $L U f flt (replicative plasmid) > 
4tfl**i.^.**.#^*^Lli*t (copy number) > * & 3fr 

#§ # # i§ ^ ' # * it ^ $l ^ it & jbl m # - # — ^ © » m 

#-3t^£#j*^*^§£^ ' # * 1? & - m *X ft 

^ ^ 44 ^ ^ ^ ^. & >fb ,& ^ %. n ° & ^ it m % 
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A ' (4) 

?p ^ # 4: i A A D # ' &*#^tff£.£#i5i!L&r*^S: * 
4l S£ . T#*#.#*6*Mb»*Mb^J§& ' - #/ 

*ft %L ' «t JL # J* ^7 ^ & ° J. » ^ TV <r± f it 

(integrated plasmid) JpifHIHf ft » 4# *B #J ® 
# $«] S£ ^ & fit t ' ?P # J'J f - t 6d i 1 g * > lib 
^^-a^^g # A ft ft ° 

(integrated plasmid) » & & — £ #7 * & j& @§ 41. SI - — 
ft f ^DNA & ^ #jDNA H - - $!i ^ 1 - # l£ A i • jfc 

m m ^ & > it # & & & t n ifr m : ( a ) & — ^ ^ 

£ *t ' - - i& # £ ^DNA # Tv 

& t# >fb ; ( c ) * it & ^ 4b ^ & ^ '14 f fit # J- m ; « a 
m ° j 

* ! J ft » I 

& T1|^#i«^J:itifB*«il #J - Wi ' ^ ft ft Jfe Jt || 
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i - &WifLW (5) 

W % tit ' TX#*tete*^^i£K^*frWtffl7F ' #t & 

tfc *» T ° 
g ^ 4L ft t8. 

jfHB«*A##g (E. coli) ^^^^r^-fb^^i 

£2 m m ^ f ^pMS3 # & 3!l i& ° ibf S^feT?'J)i 
■gfc : S . cerevisiae^J ftii^^-f- (pADHl) « 31 

S. cerevisiae #jBI02 & a - £ ^ # L4 1 # A ^ £ fl£ 2* m 
(cycloheximide ) a AC. utilis#jl8s rDNA 

$3 ffl m ^ f ^pMC6 ^ m * Sit ^ ° *b f & ^ T *J # 
^:C. utilis&***t3r&L4l4^jgfct&^-pL4l£lAS. 
cerevisiae 4fc ifr j& iiBI02 H. ® ° 

$4Hft$f j»pMC9 ^ #* ft aft. « • & f & T n % 
■ft : C. utilisa*t^^-^L41^^L*!r -^pL41 a * as. 
cerevisiae #jBI02 ^ a - £ ft & L4 1 # % $1 $k Sk J& 2, « #J 
# la & S « AC. ut i 1 i s 60 1 8s rDNA # ?»J - 

^5|I^f ftpMCCl 1 4l «m >m j& ° *t % it & T ?'J 
>! S. : C. utilis«3»«*^L4l4LJlfc^ -^pL41 a AC. 
ut i 1 is tf) £. to ik & ISBI02 £. S - 

|6il7Ff 3£pMCC21 ^ & H SR. *5 • ibf *&^T?!! 
>5 -S: : C. utilis*tE***fcg-£L4l3L;gt& -^pL41 « 41 JJLC. 
uti 1 is #BI02 & -a ( *%204 JBr & St ) - & &}L41 ft & 

#c %l & m ®g #j m tL 3k a a ac. utiiis^iss rDNA^ 
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i * m (6) 

n • 

%1 n m ir> $t ^pMCC-E13 ^ ^ H 2rt *I - *b It tt & T 
?'J >i It : E. colifidpTac&S&tt&^iaAC. ut i 1 i s fid £. to 
* ^ l§BI02 * El » 

K # 7F 4^ # ^ ^ f 4&PMCC3 1S 4l flfe & ° itb f ft & # 
T # -St : C. utilis^4t««-6L4l4Ljgt^ -^pL41 - C. 
uti 1 is fid ± to * & j& SSBI02 &. SJ ( *fe ^233 #1 & &L » & 
£ l£ -3LBI02 ^ & ) - C. utilisfidl8s rDNA # ?>] « JBl % ft 
60L41 ^ ^ *t 3* S e* ^ W # n. a ° 

^9 S IS % m ^ f ^pMCC32H ^ & $ • *b f 

T C. utilis«3»flft^-^L4l4LJit.«fr ^-pL41 - C. 

ut i 1 is fid £. to * ^ & ISBI02 S - C. u t i 1 i s fid H I S3 &. m 
K ®l (0.5 kb) «A££6«a41#&!fc3&£J©e,«##*£ 

mo a & & w % mpmcc33u ^ n n ° t it & 

T #1 J* : C. utilis^^t^^-^L41^^L^ f-pL41 - C. 
ut i 1 is fid £ $j * ^ ;& ISBI02 A a * C. uti lis fid U R A 3 ^ S! 
>J (0.59A0.50 kb ) £4 A £ ft fid L4 1 # £ *t Sl J§£ & m 

fid m tL & m ° 

SUlKj3g5F*#^*-3f ^pMCC35U * H ° fcf 
& T C. utilise lf^^-&L41-^i§4Lf& -^pL41 - C. 

ut i 1 i s fid £ to % & & ISBI02 & E - C. u t i 1 i s fid URA3 & m 
K & ( 0. 59 AO. 5 0 kb) OL JSL ttjLAl ft Mb fa i& & & & ffi 

fid # S& * m ° 
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i * &WiSLW (7) 

*12 HI II Tf: ^# B £ 4L t f£pMCC36H ^i* ft • itb f It 
& T *l # -ft = C. utilise i»«t^- 6 L41^LJett» -^pL41 * C. ^ 
ut i 1 is tfj i. *k % & & liBI02 & a > C. uti 1 is #jHIS3 * a V 
% & (0.54^0. 4 4 kb) aA£^i#L41#JM£*t2iS£e.S*! ( 
= ] 
£13 ffl jfil 4L f «pMCC38S m ° itf 

T #! # : C. utilis^[*tflft^r^L4l4L&^-?-pL41-C. 
uti 1 is #j >k $fc * ^ it, |§BI02 & a - C. utilis#18s rDNA 
*. S ^ «. (0. 54 Al. 7 5 kb) L41#*#LJ*£«? 

e* # # «i & a ° 

^ n m. 

*» » pMCC21 ^pMCC31S > pMCC32H >pMCC33U -pMCC35U - 
PMCC3 6H - pMCC3 8S ; £6 > 8-13 ffl ) 

^ ^ ^ IS * a > - j& #j f ^DNA & a. #jDNA # H - - Jit $fr * 

« a — « *a & a ° t 'Bi02*.a^r^^^L^^-^^-^r^. 

<t $7 * j& H ' #> it # g & ;g 5£ -f Saccharoniyces 
cerevisae ^ i ^ S^-^rCandida utilise* 4*7 -fc j& 8£ & 

a ( & % -kp & n m m t& m • 1 ^ & ^ n. # ) ° *b # * 

^ & £ -fft 4b £ 4fe * £ 4b ^ ;& ^ it #J & & - #1 # % » ilb >fr ffl 
^-^BI02Sa^^#^m^t^ii^^^^^*^ / fb^^W 



f 



ft I 


3 


>£ ^ # 4L # A. 5 

* 4 & 4^DNA # n > 


»18s *fc 


If DJ 


f f 
f A 


1 # a. Jfc it 
( rDNA ) ^ j 
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SI 






■ tniii 










^^^^ 
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i - (8) I 

n ' & ^ 19 S£ ^Candida u t i 1 i s 60 1 . 7 *f- ft & (kb) 4l j 
Nsi I -Bam HI 18s rDNA £ ft » ^^^jLfi^^^jt » ^ bi8s jM 
rDNA ?>J A WURA3 AH I S3 ^DNA ft (S&IC. utilise s) 

i 

S. cerevisae60^S|^Ai§^^-^(pADHl),i£^^-icC. I 
utilis60L41&g|Ji£«& J ?- (pL41 ) ; £■ t • pL41 * ! 
B M & 'J? &n 3lC utilis^t^-f - 

IC. ut i 1 is 60 ^L41 * IS ' & £ g 60L41 *S *t ft 

* & # ' tb&&%gr%$L^S.m&m (cycloheximide ; 
CYH ) 60 4* 'I± ' & *&#S^gB£^#&!£3&£j3$e,aq&i$ 

*t 5t & ® i ^ $ S# ^ (Kondo, K. # A » J. 

Bacteriol. (1995) 177: 7171-7177) ° 

s& * *a ^dna # ?>] - ^tt^^A#te.&s ft > # & 

^to^^iW^^J^ij^^.^, » ^ ^ ^£ ^ -fc ^k- ^Z— 4l "Jr 
^1 ° @ *b ' Jilfe4Llf^J«^4t^Jie.^ ' An ft m M PR. *I * 

a^^#^6o^-^n ' &$n&-%L&±.&)^& j §[m 

4l *L 4t 3r ' & # T ?>] # J§* : m&&WftT&%kZ-&^fe. 
f ^Hf 4b ; J»ifc&*Mt4L^^«fc!Lfff* ' & * € £ ?L $ 3" 
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JL » (9) 

* 4i ^ * m & » 

PfTX1r!kM.tf3$L&}ik ' ^ M i& 4b i£ ^ If. i& £Mb » fij i# 
ffl ' ^-ffiit^^ ' J£ ^ FBI ' 

*#^0f#!&4Lte,^'I±$rflt » ^8 9 46 ^ 20 9 > ^ 

#J : pMCC21 > CCRC 940296 ;pMCC31S > CCRC 940297 ; 
PMCC32H • CCRC 940298 ; pMCC33U » CCRC 940299 ; 
PMCC35U 'CCRC 940300 ; pMCC36H 'CCRC 940301 ; sk J8l 
PMCC38S • CCRC 940302 • 

% m m n & sjl t # t w fa ft it it - ^- n #* 

Hi ' 4£ it # it * #J 4* ^ # & * 4*1 tft ^ ' ffij # ffl W 1^ t ^ f 
3JI & "# ° 

Hr^fe^Jl : S. cerevisiae -^BI02 & SI it 

tflJ&S. cerevisiae Y2 6 6 I 02 & ® ?>] » «fc ffPCR 
31 ( ^ it m ^Sa 1 I # n ) : 

(1) . 5' -GAAAGTCGACTCAAGATCTGTCGTACTTAA-3' ; 

(2) . 5' -CCGCAGTTAAATCG' ACAACTG ' -3' > 

aPCR # > frftS. cerevisiae^LBI02A®^DNA>; & » 
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3L - (10) 
5t$fc#|2 • C. ut i 1 is 4^BI02 & ® &j it fa M K ?f 

tb^LS. cerevisiae ^ E . coli - E . herbicola#JL^ 
ffli !k & ^ & & M & ® n ' #3li33&i§4fc©4±4LJ§ 

& it ?'J ° ^ #] f& tf ffi # 51 (degenerate primers) 

(1) . 5' -TGTNCNGARGAYTGYAANTATTG-3* ; 

(2) . 5' -GTRTCNANRTTRTG' GTTGTA-3 ' 

* t ' Y = T + C • R = A + G' ° Sl M » i^ffi^^r^^,^ 

DNA t 3c # #)0. 3 kb 4l >H -gt ' # ^ itb >! Jb ^ £f » M it m 
m^^m^. ( lambda EMBL3 ft ^ ' ^ 



(7 
i 



#r it 3& ^C. utilis^i^f t^^ili ( GenBank 
accession No:AF212161 ; #1 *fc *6 ft : 1 ) > *^^T 
^ 4& if & ?»] : 

jit gleg I t tat at tgac 

tgctat tagtcgtccgat tgctct l tccact tctagagtagct tctagggctactctggcaacaggtgc 
tactgctgctgcggagatct tggaagatgtgt tcacggaacaa aj ggaagaagtggc t tcacaggagaa 
gaagccaaaccca 1 1 ggaa t a t gca 1 1 g t cag t gaagacaccag t caacacc t ggaccaaagaagaaa t 
taaagctatatatgacacaccactcatggact tgatgcactatgclcaggtgcaacacagaaggt icca 
acaacct tcagaggt tcaat tgtgcactct tatgaatalcaaaactgglggt tglaccgaggactglaa 
gtactgtgcccaatcacagcgt lacaacactggtgtcaaggctgaaagaa tcatccaagt t gat gags i 
ga t tgaagc t gcaaaggaggcaaaggccaa t gga t c t acaagg U c t g t a t ggg I gc I gc 1 1 ggagaga 
gatgaaaggtagaaagtcaaact tgaagaaaatcaaagagatgatcacigctglccatgacct tggaat 
ggagagt tgtgtcaccctgggaatggt tgataaagaccaagccactgaat tgaaaagtgctgggt igac 
ggcgtacaaccataacat t gat act tacaaggaacactatccaaaggtgatctccacaagaagct t tga 
tgatagattgaaaacat tcaaaaacgt tcaaggatctggat taaaggcatgcacaggtggtat tct tgg 
tct tggtgagacccaagaggaccgtgtatct t tcctctacacct tggccacaatgga tcagcatccaga 
gtctct tccaatcaacagactggtcccaatcaagggcacgccaatgtatgaagaagt taagaacaagca 
agt tgaagt t gat gaga t tgtcagaaccat tgctactgcaagat tggtcatgccaacgtctat tat cag 
at tggctgcaggaagatatacaatgaaagaggcagaacaggtgatgtgct tcatggc tggt tgtaaigc 
catct tcacaggjaagaaaatgctcacaacaatgtgtaacggcigggatgaggaiaaagecatgt tggc 
taaatggggtctgaaaccaat ggagagt t tcaaatacaaaccaagggaggt tgcal l egg t get tga 
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i * &wmw (in 

1t*&#J3 : mC. uti lis 4LBI02 4fc 0 & JLE. coli^J^f ^ 
^pQE30 

3* # fltpJICCl 1 MNcoMt ffl ' t f£pQE30 MBamHI # ffl 
& ' Ml aKlenow # ^ # » # A3 Sal I -few f'J - %l f JtpMCCll 
-2lNco I /Kl enow- Sal I^^(BpBI02&H) ' & ^pQE3 0 4l 
BamH I /Kl enow-Sal I >} > Bp # # « f ^pMCC-E13 ( H 7 ffl 
) • »T II * A # & ^pTac Ji£ % > a # If & 1*3 ^ (in 
frame fusion ; M & ±- % tt tk tf % f& m %Z & ) &} ^ 
&%LC. uti 1 is 4LBI02 ^ ® - | 
1f«fe^J4 : C. ut i 1 is ^ £ ^7 * ^ j& 95 >£E. c o 1 i 4l 3& *& *I 

C. ut i 1 is BI02^*-i5E.AJ»#IS^.S*a^*fct ' M 
J^^^^^Ml^il? ( I PTG ) ^ ^ %l ' « 3fc g£ + fig #9 - 
*^^St«#«^» (SDS-PAGE) *fc *fr 3* ^ * A * 0 flo 

BI02 #t *ft ^ ^ it 4& * ^ j& H '14 Jt'J « S. m ^ %k iio a Jtk « | 

I 

(Zhang, S. # A 'Arch. Biochem. Biophys. (1994) ] 

I 

309: 29-35 ; Hwang, S. Y. #A »J. Biochem. Biophys. j 
Methods ( 1 999) 39: 1 1 1 -1 1 4 ) ° Jfr f ^pMCC-E 1 3 # & it 
E. coli DH5 a ^E. coli R901 (Abio) & M ° 
coli DH5 a (pMCC-E13 ) j&IPTGI* *L & » ^SDS-PAGE # - 
40 if it ^ ^ ( kDa ) ¥j £■ & t »&mtea , J#£'&1?^ J ? L :£ 
# 0 X *g * ft K'J 4f E. col i R9 01 (pMCC-E13 ) * * 

(^^^L^.^^*&t ; DTB ) ' 
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3L > &Wi$LW (12) 

^m^E. coli R901 (pMCC-E13 ) »Ti^ > fl& «f- &.E. 

col i R901 ^ & £ » itb # * » B 3 * Ifo fr}2 ^ # 3lC. 

utilis BI02&aiL^ , J£ jl ^ # 8£ -fr 44. ( * & * & 
4£#j204 4H ' * 5t & 3L233 #) Jgf & §£ ) ° 

1f «fe #J5 : S. cerevisiae ^BI02 & S .£ f *ft 

41 # a 

ifc._Li&4LS. cerevisiae B I 02 @ # PCR £ 4fc ' 
Ndel-Sal I t& #J > iff pALpsl f It aNdel-Sal I 4 ^ ( i£ 
# l§J _t ) ?Jl*jfc3£i&4iBI02:&SJi.gt ^pALpsl jf It • 6 
°C il # it # ^ ffl ( 1 i gat ion ) 1 6 ']> f$ . 4£BI02 & ® Hk ^ 
pALpsl f fit * # f 'J f ^pMS3 ( £2 ffl ) ° itb b£ # f ^pMS3 
&;&S. cerevisiae tf) L> §^ liftftf (pADHl) SK $L 
S. cerevisiae #jBI02 & ® - ^ I «L41 ^ ^ # iii a a A 
C. uti 1 is #jl8s rDNA # ?<J ° 

# JMPC. utilis L41 j&fc. $fr (pL41 ) 4iPCR J. $7 > & 
Ndel ^Ncol t*/ #] ^ • ^Ndel-Ncol & & #jpQE30 f It 
(QIAGEN ij : *o fft #A ) ' >fcl6 °C it # it # # ffi 16 * 

' fcpL41 S & ^vpQE30 f It ' # f -J f ^pMC5 » # * f 
^pMC5 aNcol #J %l ' MKlenow j{ ft^itt a ' * BI02 
& SPCR & #J J. #j & ^pMC5 #jNcoI-Sal I # t • & f 

^pMC6 ( H 3 ffl ) 'itb^p^^^C. utilis^tfr^-a^SLS. 
cerevisiae #)BI02&IU^#^'!£f^ ° 

$tpMC6 4LNcoI-SalI^R(BppL41-BI02) ' a *i jsj #j 
it & # ffi # ( « T HQ ) & >v f ftpALpsl t ' # $'J f It 
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i - fewatw (13) 

I pMC7 • # >lf pMC7 4LEcoRV-NdeI ( 5pS. cerevisiae pADHl 
I ^Llf i^) fit ' #^Jf «oMC9 (|E4|) • t ft 




pMS3 & f ftpMC'9 ^ J3'J ^ ffl S. cerevisiae £Kj p A D H 1 Jg£ ^? A j 
C. ut i 1 i s #) $t % -f- ' a^^S. cerevisiae ^BI02 4 0 » 
iiJ.^*#3l.-5r*. ^vC. ut i 1 is # ^ f ft • 
1t«fe^J6 : J»C. uti 1 is 4^BI02 & HI & ^ 5. 3£ >^ <!£ f ft ^ & 

m _L i& #J2 ^C. ut i 1 is 4lBI02 £ ® » f£ tf 4ft # it 
-t iff 4fc ^ 31 ' MPCR frftlL «NdeI-SalI -fej #J » H * it . 

* # ffi * ^pMC5 • *P 4f » ftpMCCl 1 $5 @ ) ° ^ 
^'^^6ffl^f7r:'^f ftpMCCl 1 4^NdeI-Sal I 

Ndel & a jMlenow >}-S.^# » Rpi&pL41-BI02Ji-gL) • JHf 
jfcNdel-Sal 1)1 a f ftpMC9 > 4f f ftpMCCl 5 ° % m m 

jtb $ i& ^ it & ^L41 & ® J4 » f ftpMC9 41 
BamH I -EcoR I £ ■& % iB (PpL414I.S#-K.) ' Mlenow £ -ft 

# m & a & . & ^pMCC15 t ft 4iSal I 4fc £ » # $'J f ft 
pMCC21 «• ,fcb # f ftpMCC21 _L & ^ *C. u t i 1 i s #j pL4 1 $c 
tfr (pL41) « & utilis^BI02&® - £ & #L41 # 
^ # f £ I g a AC. uti lis §fj!8s r DNA ?'J ° 

5f «fe ^J7 : * i& # A -ti f ft ^ m % 

& ib & & ft ft ' *J*»pMCC31S - pMCC32H - 

PMCC33U - pMCC35U - pMCC36H ApMCC38S 4fc & ' ^ #J AS # 

®7F^^9-13S ° 

#'J 8 : C . utilis*.4#35iL4&4fe#L#S£»]i£ ! 



• 














pip 

ft 










1 

TO 1 .) 
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i > (14) 

m f ltpMC9 «NcoI m. W 4b (linearize) 4l . 
# & (electroporation ) #i 2r ^ >f£ f ftpMC9 it ^C. 
utiiis • ft ^ # % ft. 4f £ j&m9-l 01 ^m9-102# ( *S. 




cerevisiae -3:BI02 ID ^pL41 % fiff M & ) ° j5 ^ f f j 
HpMCC21 «SacI & *fMb 4l & • _h i& 2r # # ^ > ^ ^ 
&m21-101 m21-102 # ( £-C. ut i 1 i s I 02 ^ ® ^pL4 1 
&U-f ^t^fe ) - 

Ij§f |gpMC9 ApMCC21&3g.-frfte$-#C. utilise 
1k ' >fc # jbl _L # # ^ $cm9-10I - m9-107 Am21-101 - 
ra21-106 » >&YPD * * * t ( ^.YPD *oJi40^:^/*^4L^i& 
« bH ) *8- #72 * & ^ #f - ^ ^French press (12,000 

tt3**f& (EL ISA) 3-*f*£.4fe*^* • 

* * 1 #T ' <?f £ 3* (WT) S# fife- ^-YPD J& % ^ £ 
4fr * * (23 ng/ml ) 4l & ' « IS *h 4. &8. 2 ng/ml # £ 
4fc * • #^L^^rm9^m21^^#^^ • 

ts^fh • &ni$frm^ML& ' ^r^^^t^^^m^ (copy 

number ) ^ m > ^*£j&£.-&i&^il£.4fc*^46&il*:fr 
ng/ml ' fl&m21 # # &720 ng/ml » ^ #J * ^ 3f * | 
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i - &WiSLW (15) 

4U : ^mm-%C. utilis#^^^^#^:^*^^ 














YPD 




YPD(CYH) 


VPD 


VPDCCYH) 








(ngtal) 




(ngirJ) 


(ngM) 


(ngfat) 




YTD 
















WT 




26 






5.3 






iviy-iui 


9.05 


860 


8.04 


660 


66 


63 




TVilO 1 m 


8.75 


760 


228 


714 


86 


7.3 


#*S(50 


lviy- 1 uj 


5.12 


920 












twtq i r\A 


8.40 


1010 












M9-105 


8.90 


900 












My-iU6 


6.UU 


7bU 












M9-107 


5.96 


460 












M21-1G1 


8.44 


600 


256 


620 


98 


6 




M21-102 


6.28 


802 


4.72 


964 


111 


13 




M21-103 


3.60 


420 












M21-104 


8.54 


720 










tt*(3 


wrai-ins 


5? 38 


4in 












M21-106 


4.86 


560 













ti :m9-x^^C. utilis (pMC9 • # pL4 1 AS. 
cerevisiae BI02^.g! ) 

m21-x*^C. utilis (pMCC21 » ^*pL41AC. utilis 

BI02 £. ® ) 

f ' # ^ #•] ffl ^ '14 f tt ' & 
^b^icl^Ii | & It ^ ^ IfDNA ( rDNA 

) &URA3 -&HIS3 ^DNA H. J*, • it # ^ T ' ^ it I'J A 

' Sp ^ ^- «^ - *Mt 3£ # # ' m$.&Mmifeito&i j & 
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i * &mt$LW (16) 

& m ^ & m & u $l & ^ w m M- *° jt » & * # $ $x 
& si 1*3 ' t^rft&fez-^ttiMffltip ' ® *l ^ ^ a;i -2L it ' ! 




H - - ift Jid jf ^DNA it ^ #>DNA ^ ^ - - $£ % -f- « A - # f& A 

* a - / | 

2 . t W * *'] la S £ 1 * * 4l m ^ *t f ft ' * t tt 

£ %n & l§ ^ S3 ^Saccharomyces cerevisae ^Candida 
ut i 1 is ^ £ 4*r * ^ m & m ° 

3 . & f If Jf. jfe ffi J* 2 m ife ^ # ^ f « ■ * t * 

Candida utilis4L^^*^*il*§g**^?»J^*ft^«; : 
1 ^ 4& ^ «L # n • ^DNA *o T : 



jit£tcgt t tatat tgac 

tgcuttagtcgtccgat tgctct t tccact tctagagtagct tctagggctactclggcaacaggtgc 
tactgctgctgcggagatct tggaagatgtgt tcacggaacaaatggaagaaglggct icacaggagaa 
gaagccaaacccat tggaatatgcat tgtcagtgaagacaccagtcaacacetggaccaaagaagaaa t 
taaagctatatatgacacaccacicatggact tgatgcactatgctcaggtgcaacacagaaggi tcca 
acaacci tcagaggl icaal tgigcaclct t algaaiatcaaaactggtggl igiaccgaggactgtaa 
gtactgtgcccaatcacagcgl lacaacactggtgtcaaggctgaaagaaicatccaagt igatgaggt 
gat tgaagctgcaaaggaggcaaaggccaatggatctacaaggt ictgiatgggtgclgci iggagaga 
gatgaaaggiagaaagtcaaact tgaagaaaatcaaagagatgatcacigcigtccaigacctiggaa i 
ggagagt tgtgtcaccctgggaatggt tgataaagaccaagccactgaat tgaaaagigclgggt igac 
ggcg tacaacca taaca t tga tac 1 1 acaaggaacacta tccaaaggtga tciccacaagaagc 1 1 tga 
tgatagat tgaaaacat tcaaaaacgt tcaaggatctggat taaaggcatgcacaggtggtat tct tgg 
tct tggtgagacccaagaggaccgtgtatct t tcctctacacct tggccacaatggatcagcatccaga 
gtctct tccaatcaacagactggtcccaatcaagggcacgccaatgtatgaagaagt taagaacaagca 
agt tgaagt t gat gaga t tgtcagaaccat tgctactgcaagat tggtcaigccaacgtctat tatcag 
at tggctgcaggaagatatacaatgaaagaggcagaacaggtgatgtgci icalggctggt tgtaalgc 
catct tcacagg^taagaaaatgctcacaacaatgtglaacggctgggatgaggaiaaagccatgi iggc 
t aaatggggictgaaaccaat ggagagt t tcaaaiacaaaccaagggaggt tgcat I egg I gel tga 
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& J* f ft DNA A. #DNA /f % # g Candida utilise 
Nsi I-BamHI 18s rDNA Ji -gt * URA3 DNA >5 >SLHIS3 DNA # 
■g. /9f & /& §0 m # t ° 

5 . -ko # tf ^- m ffl £ 1 //f it # A. <f± f « > & * t£ 

6 . ^ t tf # le, ffl ^ 1 m ^ ^ # a f ^ > * 
jfr -f- ^Candida uti lis #j p L 4 1 Jit % ^Saccharomyces 
cerevisae6^pADHlJltt{r-f- ° 

(i) pMCC21 ( ^- # H6 ffl #r ^ H ' 

CCRC 9402 96 > t¥^®89^6^20 a ) ; 

'(ii) pMCC3 1 S (*^-*»^8K^f#:4L#^ > ^ # *fe «; 
CCRC 940297 '^#^1389^6^20 9 ) ; 

(iii) pMCC32H ( & M *» £ 9 BJ fiff ^ ^ ^ $ ' # *fc Sfc 
CCRC 940298 ' t # & IS89 ^6^20 a ) ; 

(iv) pMCC33U (*ti°^10ffl^^^4I » ^ # *ft ft 
CCRC 940299 > t $ ®89 ^6^ 20 0 ) ; 

(v) pMCC35U (^t^llll^f^^t^ ' 3r # 3fe 
CCRC 940300 > t^^®89^6^20 S ) ; 

(vi) pMCC36H ( A % -to £12 ffl m 4l t£ • 4£ # *& 3fc 
CCRC 940301 't¥^H89^6^20 9 ) ; « A 

(Vi i ) PMCC3 8S (£-:fr*o£l3fflflf7Tc4L*fc|& > ^ # *ft 
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l&CCRC 940302 » t $ R i89^6 ^ 20 0 ) 
@ ^ - i& 5* f ItDNA # ifKjDNA ^ > - %k 1% -f- 3l - * | 

m ; j 
( b ) m i& 4# ^ 4£ f n ^ 4t ; 
( c ) m- M & % 4b ^ & <& f m. # £l J. ; ^ 

$7 % & H ® ^Saccharomyces cerevisae ^.Candida 
ut i l i s 3l j$L fa % & & M & m ° 

Candi da utilis4L^.^*^j&li^H^-^r>^^J^«jiA&5fe : 
1 ^ ^ If fSL ?>} ° 

3fr f ^DNA m A. #jDNA ?>] ij Candida utilise ! 

Nsi I-BamHI 18s rDNA ft •& - URA3 DNA >} DNA >{ 

1 2 . 4o t n M le. SI % 8 4f #r it ^ U ft * Sfc ' * ttt« 

13. ^ * If * ® 3? 8 :«!! m i& ^ ^ It 3r * ' A t t£ 



tft -f- ^Cand i da u t i 1 i s £KjpL4 1 Jgfc. % ^Saccharomyces | 
cerev i sae tf] pADH 1 %k % -f- ° J 

i 






i 


l 


'AM 

TO 




1 












i 

mi 


$$ 
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14. *i$ t m%s*#rm.z.Uft3r&: • & #r # 

^ #T ^ ^ # • 

16. *»t^--f-*JI£ffl^l5^mi£4L^r* > % Pf\ *l M. #) 
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o 
o 



liamHl 




C.uiltls 
PCR 
HIS3 



Ndol 



BamHI 




Nsil 



9 



BumHI 
EcoRI K P nI 



0.5kb 

ZqqRI BamHI 



EcoRV 
EcoRI 



BumHI 
/ Kpnl 




Kpnl 



Cutllls 

URA3 (L) 



Ndcl 
EcoRV 



10 



BamHI 
EcoRl K P nI 




0,5kb 

EcoRl BamHI 



EcoRl 



t 



^ Cut'dls 

PCR mm 
URA3 (R) 



Bumlil 
/ Kpnl 






11 
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£ 3/23 1 



* 4/23 I 

WWW™ 





* 5/23 I 




6/23 I 




% 7/23 1 




9/23 I 

IF 






$ 10/23 I 



% 11/23 5 



* 11/23 £ 




g 12/23 1 



* 12/23 I 




* 14/23 5 




% 16/23 1 





9 13/23 I 

r 




9 15/23 S 




$ 16/23 I 




* 17/23 1 
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